Current understanding of structure, function and biogenesis of yeast mitochondrial ATP synthase.
The yeast mitochondrial ATP synthase is a rotary molecular machine primarily responsible for the production of energy used to drive cellular processes. The enzyme complex is composed of 17 different subunits grouped into a soluble F1 sector and a membrane-embedded F0 sector. The catalytic head of the F1 sector and the membrane integrated motor module in the F0 sector are connected by two stalks, the F1 central stalk and the F0 peripheral stalk. Proton translocation through the F0 motor module drives the rotation of the subunit 910-ring that generates torque which is transmitted to the calaytic head through the γ subunit of the central stalk. The rotation of the γ subunit causes changes in conformation of the catalytic head which leads to the synthesis of ATP. Biogenesis of the enzyme involves modular assembly of polypeptides of dual genetic origin, the nuclear and the mitochondrial genomes. Most of the yeast ATP synthase subunits are encoded by the genome of the nucleus, translated on cytosolic ribosomes and imported into mitochondria. In the mitochondria, the enzyme forms a dimer which contributes to the formation of cristae, a characteristic of mitochondrial morphology. Substantial progress has recently been made on the elucidation of detailed stucture, function and biogenesis of yeast mitochondrial ATP synthase. The recent availability of high-resolution structure of the complete monomeric form, as well as the atomic model for the dimeric F0 sector, has advanced the understanding of the enzyme complex. This review is intended to provide an overview of current understanding of the molecular structure, catalytic mechanism, subunit import into mitochondria, and the subunit assembly into the enzyme complex. This is important as the yeast mitochondrial ATP synthase may be used as a model for understanding the corresponding enzyme complexes from human and other eukaryotic cells in physiological and diseased states.